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LUA CHON GIAI PHAP VA TICH HOP CONG NGHI:E TRAC BIA
PHU HOP PHUC VU BAO LO BOI HUGNG 0 MO THAN HAM LO HA LONG

TOM TAT

V6 Ngoc Diing
Trwong Pai hoc M6 - Bja chat
Email: vongocdung@humg.edu.vn

Trong qua trinh x4y dung va mé& réng mé, nhdm muc dich téng dién cong tac dao 1o dé rit ngén
thoi gian, phuong phép dao 1o dbi huéng thuong duoc dp dung. Cho huéng dao 16 déi huéng la
mot néi dung céng tac quan trong doi hdi phai lwa chon cac gidi phap ky thuat va thiét bi phu hop.
Moi sai s6t, nhdm I&n hodc gidi phap céng nghé khéng phu hop, khéng di dé chinh xéac sé lam
cho hai guong 16 déi huéng khéng gép nhau, gay dinh tré sdn xuét, tén that kinh phi thdm chi nguy
hiém chét nguoi. Bai béo gici thiéu két qua lwa chon céc gidi phép céng nghé va thiét bi phu hop,
t6i tru bdo dam qué trinh thi céng thanh céng céng trinh déi huéng & mé than Ha Long véi do chinh

xac théng huéng Mp==0.150 m.

Tir khéa: Mé than Ha Long, dao 16 d6i huéng, tich hop cdng nghé tréc dia.

1. DAT VAN BE

Dao 16 dbi hwdng la mét trong nhitng ndi dung
quan trong trong linh vuc xay dung dudng hadm va
khai thac mé ham 16. Dao I6 d6i hwdng tiét kiem duwoc
thoi gian, dwa nhanh céng trinh vao san xuét va nang
cao hiéu qua kinh té. Béi hudng la cdng trinh quan
trong trong m@, moi sai sot, nham Ian va khéng thyc
hién nghiém chinh cac yéu ciu vé ki thuat do dac va
tinh toan, sé lam cho hai gwong 16 d6i hwéng khéng
gap nhau, gay dinh tré va ddo 16n cac phwong an
ky thuat, t6n that kinh phi tham chi nguy hiém chét
nguwoi. Do dd, nghién ctru ky cac dac didém cla cong
trinh dbi hwéng dé lwa chon cac gidi phap cong nghé
va thiét bi phu hop phuc vu cac néi dung cho huwéng
va dan hudng dao 16 1a nhiém vu quan trong dam
bao sw thanh coéng clia cdng trinh d&o 16 déi hwéng.

Theo ké hoach san xuét cla Tap doan Céng
nghiép Than — Khoang san Viét Nam (TKV), san
lwong than khai thac dén n&m 2021 ctia mé than
ham 16 Ha Long tai khu viec Khe Cham Ia 1.000.000
tAn/nam [10]. D& dap (r’ng muc tiéu nay, can phai
mé rdng dia diém khai thac & khu vuc via 9, via 10
khu IV Khe Cham [8]. Tuy nhién, muc tiéu san xuét
nay chi cé thé dat dwoc khi hé thdng théng gi6 va
van tai dwoc xay dwng va nang cap. Ngoai ra, viéc
xay dung giéng nghiéng van tai t mrc -350 m Ién
mirc -250 m s dung phwong phap dao dbi hwéng
can dwoc thwe hién nham muc dich ndi Khe Cham
| v&i Khe Cham IV [8]. Cong trinh nay dworc coi la
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diéu kién can thiét dé thwc hién cac nhiém vu quan
trong nhw thdng giod, van chuyén vat liéu trong qua
trinh dao 16 va khai thac tai Khe Cham IV. Pay la
céng trinh dao dbi hwéng phire tap, can dwoc thuc
hién chinh xac theo ca trong mat phéng théng dirng
va mat phdng ndm ngang. Cong trinh déi huwéng di
qua céac khu vie trong diéu kién dia chat phre tap,
thdng sé dd cirng ctia da Ién (tir 4 dén 6), va di qua
céc via than [4]. Vi vay, can phai phan tich téng thé
va lya chon gidi phap trac dia t6i wu dé dam bao
duwong 16 dwoc dao chinh xac theo mat phang ndm
ngang (X, Y), cao do (H), va dd dbc (i).

Trong bai béo nay, d& xuét phwong an tréc dia
t6i wu cho viéc xay dwng dwéng 16 van tai tiy - 350
m dén - 250 m, n6i Khe Cham | véi Khe Cham IV
(Hinh 1). Bia diém nay nam & phia béc ctia mot sé
mo than 10 thién nhw Coc Sau, Cao Son va Déo
Nai. Coéng ty than Ha Long la don vi dwoc cap
phép khai thac than tai khu vyc nay.

Hinh 1. Vi tri dia ly cia Khe Cham I va IV
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2. PHUONG PHAP VA NOI DUNG

NGHIEN CUU

2.1. Phwong phap xay dwng dwéong 16 van tai

Phuwong an dao 16 van tai tr mic -350 m 1én
-250 m dé két n6i Khe Cham | va Khe Cham IV
dwoec mo ta nhw sau: Tl dwdng 10 XV trwdc day da
xay dwng & mirc -250 m, xay dwng dwédng 16 van
tai ndi v&i 16 van tai chinh & mirc -350 m dé théng
gi6 va van chuyén Khe Cham IV va Khe Cham I.
Muc dich ctia cong trinh nay nham mé rong dién
tich dao va rat ngan thoi gian thi cong xubng murc
-350 m cta cong trinh Khe Cham II-IV. Buwdng 16

Hinh 2. Ban d6 dudng 16 m6 Khe Cham

2.2. Giai phap trac dia cho dao 16 déi hwéng

Co6ng tac dao dbi huéng dwdng 16 van tai 1a
dang cong viéc dac biét doi héi ky thuat trac dia,
bao gébm ca cong tac do dac thyc dia va x& ly div
liéu do phai dwoc thwe hién véi d6 chinh xac cao.
Trong nghién ctru nay, mét quy trinh do dac téi wu
da dwoc dé xuét (Hinh Hinh 3).

2.3. Xay dwng lwéi khdng ché trén bé mat mé

Trén mé&t dat, gan miéng giéng dirng, mot lwdi
khdng ché trac dia dwoc xay dwng bang cong nghé
GNSS. Lu6i GNSS bao gdm 9 diém véi d6 hinh
dwoc phan bd hop ly (Hinh 4) va vi tri ctia ching
thuan lgi cho céng tac dinh hwéng [9]

2.4. Do dinh hwéng chuyén toa dd xubng
ham 1o

Do dinh hwéng la cong tac do chuyén ti trén
mat dat xuébng hdm 16 nhdm xac dinh toa d6 phang

v&i cac dwdng bang tai gitba mirc -250 m va -350
m 14 codng trinh dau tién ndi Khe Cham II-IV véi
Khe Cham |, nham muc tiéu két ndi hé théng théng
gi6 va van tai cta toan bd khu virc Khe Cham II-
IV trong subt qué trinh van chuyén. Céng tac dao
|6 va xay dwng co ban cla dy an Khe Cham II-IV
do Cdéng ty than Ha Long thwc hién. Sau khi hoan
thanh thi cong dwong 16 -350/-250, hé thdng bang
tai B1000, hé théng toi ray P24 khdé dwong 900
mm sé dwoc |&p dat dé van chuyén than, thiét b,
c6éng nhan t&» mirc -350 m dén -250 m, nhadm dap
&ng nang lwc van tai dwoc thiét ké (Hinh 2).

Xay dimg lwéi khéng ché wic dia
trén bé mit mé

Y

Bo dinh hirdng clmyén toa 4§ vi 46 cao xudng him 16

k4

Xiy dhmg hedi khong ché triic dja ham 16

¥
Cho hirdmg dao 1

Hinh 3. Quy trinh cdng tac trac dia phuc vu thi cdng cong trinh
ddi huong mé than Ha Long

GTe W

T B

Hinh 4. Ludi khdng ché trén bé mat mé [9]

va goéc phuong vi cho diém dau tién va canh dau
tién cla lwdi khdng ché trac dia hadm 10, tao nén su
lién hé hinh hoc gitra mang lwéi tréc dia trén mat
dat va mang lwéi tréc dia dwdi ham 16. D6 chinh
xac toa do diém dau tién va phwong vi canh dau

CONG NGHIEP MO, SO 2 - 2024 JEK]
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tién la nhan té quan trong quyét dinh dé chinh xac
cta luéi khdng ché hadm 16 - co sé& tryc tiép cho
cong tac cho hwéng, dan hwéng va kiém tra trong
subt quy trinh thi cong déi hwéng md Khe Cham.
Mat khac, do khéng cé diéu kién tiép can tv hai
phia, lwéi khéng ché khu vuc nay chi ¢ thé thuc
hién dwéi dang dwdng chuyén treo [5]. Trong khu
virc Khe Cham IV, c6 mét giéng dirng nén phuong
phap dinh huwdng dwoc thwe hién véi phwong phap

chiéu diém mot day doi va do ndi bang cong nghé
con quay (Hinh 5). M&c du da s dung sb lwong
va trong lwong qua nang du I&n nhung do giéng
dirng c6 db sau kha Ién (550 m), lwgng gid trong
giéng th6i manh tao nén sy dao déng ctia qua doi.
Bién d6 dao dong va vi tri dirng yén clia qua doi da
dwoc quan trac bang may Leica Flexline TS09. Két
qua tinh toan vj tri dirng yén clia qua doi da dwoc
xéac dinh va cb dinh bang dia dinh vi (Hinh 6a).

Hinh 5. So d6 do dinh huéng qua giéng diing.

Goc phwong vi canh khéi dau clia lwéi khdng ché
ham 16 dwoc xac dinh bang may kinh vi con quay
GTA1800R v&i do chinh xac m =+ 10" (Hinh 6b).
Céc dai lwong goc bang va chiéu dai canh trong lwéi

khéng ché ham 16 duoc do bang may Leica FlexLine
TS09 véi do chinh xac do goc: mﬁ=i1“ va do canh la
m,=+1.5 mm + 2 ppm cho ché d6 c6 guwong va m =+2
mm + 2 ppm & ché d6 do khong guwong (Hinh 6.c)

Hinh 6. (a) Dia dinh vi gan trén khung thép, (b) May kinh vi con quay va (c) May Leica FlexLine T509

Goéc phuwong vi canh khéi dau cla lwdi khdng ché hdm 16 dwoc xac dinh bang may kinh vi con

quay, va dwoc tinh theo cong thirc sau:
x=a,+§,d0

(1)

Trong dé: a4- géc phuwong vi do bang may kinh vi con quay, d9;
8 — Géc léch gitra goc phwong vi do bang may kinh vi con quay va géc phwong vi toa do, do;
Dé xac dinh §, tién hanh do phwong vi con quay o4 cia mét canh giva hai diém da biét tao do
trong hé toa d6 VN-2000. Tinh phwong vi toa dd ciia canh AB la aag theo cdng thirc (2).

KZ3 CONG NGHIEP MO, SO 2 - 2024
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ocAB—arctg 4B 46 )

Va géc léch gitra géc phwong vi con quay va phuwong vi toa dd sé bang:
§ =up —%y , dO 3)

2.5. Thiét ké lwéi khéng ché co sé ham 16

Dwa trén ban thiét ké dwong 16 van tai, lwoi
khéng ché ham 16 duéi dang dwdng chuyén treo
duwoc thiét ké, xuét phat tr giéng dirng, va mot
lwdi tr dwong 16 van tai chinh (Hinh 7). Dbi voi
duwdng chuyén thé nhét tr giéng ding, canh co
s& dau tién cé toa dd dwoc xac dinh théng qua do
dinh hwéng qua giéng. Véi dwong truyén con lai,
tir dwong 16 van tai chinh, canh co s& la mét trong
céac canh cta lwéi khdng ché co s da dwoc thanh
lap tr trwde.

DPé wéc tinh dd chinh xac cta diém thong ham
va khang dinh d6 tin cay clia dwéong truyén thiét ké,
sai s6 trung phwong toa do diém thong hdm dwoc
tinh theo céng thirc sau [7]:

Hinh 7. Lu6i khdng ché dwéi dang dudng chuyén treo

: Ojg = Ono + RG sin® )/0 =+ Z(R smyl)2 Bl + Z cos? A;of (@)

o2, ()
=02 = 0%, + R? cos? ]/0— + Z(R cosyl)2 L+ Zsm A; 01

Trong do: o,,0, 1an lwot 1a sai sb trung phwong toa do diém theo truc toa dd X va Y (m); R 1a chiéu
dai tir diém thong ham toi tirng diém cta dwong truyén (m); y, la géc phwong vi canh nbi diém thong
ham t&i cac diém cla dwdng truyén (radian); A Ia géc phwong vi clia cac canh trong dwéng chuyén
(radian).

Twr cong thire (3) va (4) co thé thdy rang: Rsing, 4
la phép chiéu dwdng ndi gitra diém thong hdm va N
mdi diém trong dwéng truyén xudng truc X, trong
khi Rcosg, 1a két qua chiéu xudng truc Y (Hinh 8).

Trong d6: s, S lan lwot 1a sai sb trung
phuong toa dd diém theo truc toa dé X va Y, m;
R- chiéu dai tlr diém thong ham t&i tirng diém
cla dwong truyén, m; g,- goc phuwong vi canh néi — 1! .
diém théng ham t&i cac diém cha dwong truyén, : -
rad; A‘\' géc phuwong vi ciia cac canh trong dwong Hinh 8. Phan tich d6 giai dd chinh xac dudng chuyén treo [7].
chuyeén, rad.

Tuy nhién, trong nghién ctru nay, dwéorng 16 dwoc thiét ké la thang, vi vay lwéi khdng ché cé dang
duwong chuyén treo dudi thadng (Hinh 7). Bén canh do, tat c& cac canh 1a bang nhau, va sai sé cta diém
ndi théng hdm duorc tinh nhw sau [7]:

CONG NGHIEP MO, SO 2 - 2024 EB]
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p 6n

Trong do:
q - Sai s6 diém dao théng, m;

L . ,2n*+3n+1
q=—- |0, tog——— ,m

(6)

p - 206265,
n - S lwong cac canh hodc géc

L - Chiéu dai canh dwéng chuyén (tir diém dinh hwéng), m;  dwéng chuyén.

2, - Sai s6 trung phwong ctia phuong vi dinh hwéng, rad;

0p- Sai s6 trung phwong do géc, rad;

S = O'l\/ﬁ,m

Trong do:

S = Sai s trung phwong theo truc doc, m;
0,=Sai s6 trung phuong do canh, m;

n = Sb lwong canh dwong chuyén.

Sai sb theo truc doc clia diém dao
théng dwoc tinh nhw sau:

(7)

Sai s6 trung phwong diém dao théng dworc tinh theo cong thirc sau:

Mry =+/q*+s?, m

Sai s6 vi tri diém dao théng hwéng cé thé dwoc
wéc tinh t hai dwéng chuyén. Buong chuyén
kh&i phat tr giéng dirng va duwong truyén khoi
phat tir dwdng 10 van tai chinh, 1an lvot ta co M.,
va M,,,,. Gia tri M, phai dat tiéu chuan trac dia
Viét Nam [5, 10]. M,,, dwoc wdc tinh tw trede voi
cac gia tri L va n dwoc lay tir duwong truyén thiét
ké, con cac gia tri sai sb trung phwong phwong vi,
canh dwéng truyén, géc do dwoc xac dinh tir dinh
hwéng qua giéng va luéi khdng ché co s& ham 16
clia md, cac théng sb clia may toan dac dién to
(Leica TS09) [5].

2.6. Cong tac cho hwéng dao 16

Hwéng cla truc chinh clia dwdng 16 trong mat
phang ndm ngang dwoc xac dinh bdi géc R dwoc
tao b&i canh cla dwdng chuyén va truc chinh
cla dudng 0. Heédng cla truc dwong 16 dwoc
thyc hién qua chirc nang “Setting out” trén may
toan dac dién t& theo phwong vi d thiét ké. Sau

(8)

Hinh 9. Thiét bi laser YBJ-1200.

khi huwéng truc cia duwong 16 dwoc thiét 1ap, noé
dwoc cb dinh bang thiét bj laser YBJ-1200 (Hinh
9) theo ban vé thiét ké. Tiép theo, may chiéu
laser dwoc gan trén gia d& chuyén dung, dé thiét
bi chiéu laser cé thé di chuyén trén gia d& theo
hwéng vudng goc véi truc chinh clia dwdng ham
(Hinh 10).

|

&flm

Hinh 10. Cho hudng st dung thiét bi laser YBJ-1200.

Kl CONG NGHIEP MO, SO 2 - 2024
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Phuong vi canh

Phuong vi canh dau tién dugi l6

Tén canh GT4 — V-2 DCI-19 — DCI-20
Phuong vi tinh tir toa do diém 152°14'28" 359°18'32"
Phuong vi do bang mdy kinh vi " -
con quay GTA1800R 152°30'13 359°34'17

Dé léch phuong vi 0°15'45" 0°15'45"

3. KET QUA VA THAO LUAN

Bang 1 thé hién két qua clia cong tac dinh
hwéng véi géc phwong vi clia canh dau tién cla
dudng chuyén dwoc do bang may kinh vi con quay
GTA1800R. D6 léch cla géc phwong vi la 1545".
Két qua nay dap trng dwoc yéu ciu vé do chinh
xac theo quy pham tréc dia mé Viét Nam.

Mbi tram dwdng chuyén dwoc két ndi béi cac
tram do xay dwng khi dwong 10 phat trién. Véi
chiéu dai 1,0 km, duweng chuyén cé 15 tram. Dé
st dung lau dai, cac diém dwdng chuyén duoc bd
tri trén ndc 16, trong khi mét vai diém cé thé duoc
b tri dwdi nén 16 va dwoc xay bang xi mang. Luéi
duworc binh sai, va két qua dap &ng yéu ciu cla qui
pham nhw sau:

- Sai sb trung phwong tuong di clia canh: §< W}OO;

- Sai s6 trung phwong do goc: M,<15";

Theo sy phat trién cia duwong 16 & mdi giai
doan xay dung, trdc dia mé trién khai cac nhiém
vu nhw do va kiém tra, so sanh sai s6 do v&i sai

TAI LIEU THAM KHAO

sb6 woc tinThwdng xuyén cap nhat tinh trang cla
cobng trwdng, diéu chinh nhanh chéng huéng st
dung ban thiét ké. V&i quy trinh do dac hop ly,
cong tac xay dwng dwong 16 van tai tr mirc -350
m dén -225 m da thanh céng véi dd chinh xac cao
véi sai sb théng hwéng:
Mp =+0.150 m

4. KET LUAN

Céng tac trédc dia md déng mét vai trd quan
trong trong cac coéng viéc dao 16 dac biét nhw
dao 16 dbi hwéng. Viéc dao 16 déi hwéng ndi
Khe Cham Il v&i Khe Cham IV la mét céng viéc
phirc tap. M6t gidi phap tréc dia hop ly trong dé
thiét 1ap lwdi khéng ché mat dat bang cong nghé
GNSS, do dinh hwéng va dod cao bang phwong
phap kinh vi con quay két hop truc, thiét 1ap luéi
khéng ché co s& ham 16 va dinh huwédng bang
thiét bi laser la nhirng yéu t6 then chét d& hoan
thanh coéng trinh 16 van tai v&i hiéu suat va do
chinh xa4c cao 30
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SELECTING SUITABLE SOLUTION AND INTEGRATED MINE-SURVEYING TECHNOLOGIES
FOR SERVING TUNNEL DRIVING WITH ONCOMING WORKING FACES IN HA LONG
UNDERGROUND COAL MINE

Vo Ngoc Dung
Hanoi University of Mining and Geology

ABSTRACT

During the construction and expansion of mines, in order to increase the area of driving tunnels and
save time, the driving method by heading oncoming meeting working faces is often applied. Alignment of
the orientation of tunnel driving of oncoming heading faces is an important work that requires choosing
appropriate technical solutions and equipment. Any errors, mistakes or inappropriate technological
solutions that do not give enough accuracy will cause that two oncoming faces do not meet each other,
then causing production delays, loss of moneys and even deadly danger. This article introduces the
results of selecting appropriate, optimal technological solutions and equipment that have ensured the
success of the construction process of tunnel driving by two oncoming opposite directions in the Ha Long
coal mine with an allowed orientation accuracy of Mp=x0.150 m.

Keywords: Ha Long coal mine, dig mine working in opposite direction/driving tunnels with oncoming
working faces, integrating geodetic technologies.
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KINH TE TUAN HOAN - TU LY THUYET BEN THUC TIEN

TOM TAT

V6 Chi My

Héi Khoa hoc va Céng nghé Mé Viét Nam
V6 Ngoc Diing, V6 Thi Cong Chinh
Trwong dai hoc Mé-Dia chat

Email: vochimytdm@gmail.com

Viét Nam dang trong tién trinh thuc hién cac mé hinh téng truong xanh véi phuong chém
“khéng danh déi méi trurong lay tang trdng kinh té”. Kinh té tuén hoan la xu thé tat yéu, la nhan
t6 quan trong quyét dinh nén kinh té xanh va phét trién bén vitng cta dét nuéc. C6 nhiéu mo
hinh kinh té tuan hoan, tuy thuéc vao dic diém cu thé, méi mé hinh déu cé céac wu nhuoc diém
va diéu kién (rng dung riéng. Bai béo trinh bay nhitng déc diém co ban cla kinh té tudn hoan tr
ly thuyét dén thuc tién; gidi thiéu céc mé hinh kinh té tuédn hoan va méi quan hé gitra kinh té tuén
hoan va nén tédng céng nghé 4.0; phéan tich d&c diém va hién trang vé tng dung kinh té tuén hoan

trong c6ng nghiép moé.

Tw khoa: mé hinh kinh té tudn hoan, céch mang céng nghiép 4.0, kinh té tuén hoan trong

cbng nghiép moé.

1. MO DAU

T budi binh minh cda lich s&, con nguoi da
khai thac tai nguyén thién nhién phuc vu cho sinh
ké vi sy ton tai va phat trién. Ba cudc cach mang
cong nghiép lan luot ra doi bat dau tir gitra thé ky
thir 18 da dwa nhan loai vao ky nguyén phat trién
m&i v&i cac nén cong nghiép hién dai. Bat dau tir
cudi thé ky 20, loai ngwdi thire tinh va lo lang cho
cudc sbng ctia chinh minh va ddng loai khi chirng
kién tinh trang can kiét tai nguyén déng hanh
véi thdm hoa 6 nhiém méi trwdng do chat thai.
Nguyén nhan cda tinh trang nay la kinh té tuyén
tinh. M6 hinh kinh té tuyén tinh dwa vao khai thac
tai nguyén thién nhién, théng qua qua trinh san
xuét dé tao ra sa&n pham, con ngudi phan phéi,
tiéu thu san pham va loai bd chét thai san sinh
ra. Nhirng cau héi dwoc dat ra la: Tai sao khong
st dung cdng nghé sao cho hiéu qua s dung tai
nguyén |a I&n nhét, chéat thai san sinh ra it nht?
Tai sao khong tim cach s dung lai chat thai lam
nguyén liéu dau vao dé tao ra san phadm khac?
Cé md hinh kinh té nao khéng phu thudc hoac
phu thudc rat it vao tai nguyén khéng?...Nhing
cau hdi dé la dong lwc thuc day kinh té tudn hoan
ra doi.

2. NOI DUNG TRAO bOI

2.1. Nhu cau chuyén déi sang kinh té tuan
hoan

Nhirng ly do chinh sau day la nguyén nhan cép
thiét chuyén dbi kinh té tuyén tinh sang kinh té tuan
hoan [7]:

- Tinh trang can kiét tai nguyén, dac biét la tai
nguyén khéng tai tao, trong khi nhu cau nguyén
liéu dau vao cho cac nganh céng nghiép ngay
cang tang cao. M6t sb nuwéc nghéo vé tai nguyén,
nguyén liéu dau vao phu thudc vao cac nwéc khac.
Sw rang budc vé diéu kién chinh tri gay kho khan
cho cac nuwéc theo dudi nén kinh té tuyén tinh;

- Thé gi6i ding trwdc thdm hoa méi trudng do
nguyén nhan chéat thai, cung véi do6, bién ddi khi
hau ngay cang dién bién khéc liét. Giam thiéu chét
thai, giam thiéu khi nha kinh huwéng t¢i Net Zero la
nhu cau khan thiét cdia nhan loai;

- Trong bdi canh cach mang céng nghiép 4.0
va chuyén dbi s6, cac nén tang cong nghé mai (tri
tué nhan tao, di¥ liéu I&n, internet van vat, dién
toan dam may, chudi khéi, v.v...) la tdc nhan déi
mé&i sang tao trong tat ca cac giai doan tir thiét
k&, van hanh san xuét, tai ché, phan phébi va tiéu
dung san pham;
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- Nh& téi wu hoa qua trinh san xuét, kinh té tuan
hoan tao ra nang suét va hiéu qua kinh té& cao,
nang cao thu nhap quéc dan (GDP) va tao ra nhiéu
co hoi viéc lam cho xa hoi.

Trong nhirng ndm gan day, kinh té tudn hoan
da va dang tré thanh xu thé tat yéu trong tat ca cac
quéc gia trén thé gidi ké ca cac nwéc phat trién
va dang phat trién, trong d6 c6 Viét Nam [4]. La
mé hinh kinh t& mai, mot [inh vwe khoa hoc lién
nganh, trén thé gi¢i da cé hang vai tram dinh nghia
vé kinh t& tuan hoan. Khai niém va thuat ngtr kinh

té tuan hoan dwoc chinh thirc dwa vao gido khoa
nam 1990 ctia David Pearce va Kerry Turner. Tiép
theo, da co rat nhiéu tac gid nghién clru, dé& xuét
cac khai niém va mé hinh khac nhau vé kinh té tuan
hoan. Cho dén nay, phuong phap tiép can va dinh
nghia ctia T chirc Ellen MacArthur Foundation [6]
dwoc coi la téi wu va duwoc (rng dung hau hét cac
nuwéc trén thé gisi, theo do, kinh t& tuan hoan 13
mot hé thdng bao gdm céc cong doan twr thiét ké,
san xuét, tiéu dung, quan ly va tai st dung chét
thai (Hinh 1).

r.-;?r. ] B R % ad
2y ol & W g
P Do S - 3

KINH TE
TUAN HOAN

Tai nguyén

S thai

Hinh 1. Kinh té tuyén tinh va kinh té tuan hoan

Trong nén kinh t& tudn hoan, hé thdng phan cap
3R dwoc ap dung. Day 1a hé théng phan cép quan
ly tai nguyén, ca nguyén liéu thd va chét thai. Ba
ch R c6 nghta la gidm thiéu, tai st dung va tai ché
(reduce, reuse, recycle) (Hinh 2).

Uu tién dau tién trong nén kinh t& tudn hoan
la gidm nguyén liéu tho va chét thai. Tiép theo, la

LIl CONG NGHIEP MO, SO 2 - 2024

kéo dai tudi tho clia nguyén liéu thoé bang cach tai
st dung. Tai ché |a hoat ddng cubi cung trong hé
thdng phan cap 3R. Hién nay, hé théng phan cép
3R da va dang dwoc st dung rong rai & hau hét
cac nén kinh té tuan hoan cac nwéc trén thé gici va
duoc coi 1a cong cu hiéu qua dé danh gia cac giai
phap da hoach dinh.
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Giam thiéu

(Reduce)

Tai str dung

(Reuse)

Tai ché

Hinh 2. M6 hinh phan cap 3R trong kinh té tuan hoan

2.2. Cac mé hinh kinh té tuan hoan

Cho dén nay, trén thé gi¢i cé rat nhiéu mo
hinh kinh té tudn hoan. Sau day la mét s6 moé
hinh tiéu biéu:

- Mé hinh kinh t& phuc héi (Restorative
economy): Mé hinh kinh t& phuc héi tap trung trong
tam vao khoi phuc, kéo dai vong doi san phdm va
nguyén liéu thd. San phdm duoec thiét ké sao cho
c6 thé dé dang slra chiva va tan trang hoac thay
thé cac bd phan dé kéo dai tudi tho.

- M6 hinh kinh té chia sé (Sharing economy):
Theo md hinh nay, tai nguyén dwoc khai thac va
dwoc chia sé, str dung chung gilra cac cong ty,
cac nganh cdng nghiép nham nang cao hiéu qua
khai thac va st dung tai nguyén, han ché san
pham duw thira.

- M6 hinh “ttr cai néi dén cai noéi” (Cradle to
cradle): “Tw cai ndi dén cai ndi” la sw déi chirng
ctia md hinh “tlr cai n6éi dén ndm mo” (Cradle to
grave). (M& hinh ‘t ndi dén nAm mé’ xem xét cac
tac déng trong trng giai doan trong vong déi clia
san pham, tir khai thac tai nguyén qua giai doan
san xuét, tiéu dung san phadm va cudi cung thai
bd). Md hinh tlr cai néi dén cai ndi dé cap cong
doan tir thiét k& sao cho sau khi dwoc st dung,
san phadm duoec tai ché va sir dung nhw 14 nguyén
liéu d4u vao cho cac san phdm méi.

- Mé hinh céng nghiép sinh thai (Ecological
industry): M6 hinh cdng nghiép sinh thai dwa trén
mot cong ddng cong nghiép hodc moét khu cong
nghiép khép kin bao gdm céac céc tap doan, cac

cong ty cung hgp tac chia sé cac gidi phap st
dung tiét kiém tai nguyén, tai st dung san pham
va chét thai.

- M6 hinh kinh té hiéu suét (Performance
economy): M6 hinh kinh té hiéu suét tap trung
nang cao hiéu suat va kéo dai tudi tho san pham.
Thay vi s& hi*u san phdm, nguoi tiéu dung cé thé
thué hoac str dung dich vu. Cac cong ty va tap
doan cong nghiép chu trong vao cung cép dich vu
stra chira, bao tri thay vi tap trung cho lgi tirc tiéu
thu san pham.

- M6 hinh mdé phdéng sinh hoc (Biomimicry
Economy): Mé hinh nay dwa trén sy mé phdng tw
nhién. Hé thdng kinh t& dwoc thiét ké va van hanh
twong tw nhw tw nhién tao ra. Mé hinh mé phdng
sinh hoc |4y cdm hing t& cac qua trinh sinh hoc,
hé théng sinh thai va cac tb chirc ty nhién dé tao
ra cac san pham.

Trén day, 1a mot sé mé hinh kinh té tuan hoan
tiéu biéu dang dwoc str dung & mot sbé nwéc trén
thé gidi. Tuy thudc vao mirc dd phat trién cua tirng
nuwéc, cac dic diém diéu kién tw nhién va kinh té-
xa hoi, linh vyec ap dung, quy md va pham vi (rng
dung cac mé hinh cé thé ap dung doc lap hoac két
hop. M&i mé hinh d&u cé nhirng wu nhuoc diém va
diéu kién (rng dung riéng [1,9].

2.3. Kinh té tuan hoan va Cach mang Céng
nghiép 4.0

Né&n kinh t& tudn hoan va Cach mang Céng
nghiép 4.0 Ia hai khai niém khac biét nhuwng ngay
cang lién két véi nhau. D& vuot qua cac thach
thre, hwédng muc tiéu phat trién bén virng, viéc tan
dung cac nén tang Cong nghé 4.0 va chuyén dbi
sb6 dé chuyén dbi nén kinh té tuyén tinh sang kinh
té tuan hoan la xu thé tat yéu. Kinh nghiém nghién
ctu ng dung da minh chirng vai trd ctia cac nén
tang Cong nghé 4.0 trong kinh té tuan hoan va da
rat ra dwoc moét sd hiéu qua sau day:

- Chuyén ddi sb cho cac giai phap tuan hoan:
Céc nén tang Cong nghé 4.0 cho phép tbi wu héa
cac hoat déng tuan hoan, truy xuat ngudn gbc va
giam sat sdn phadm, nham quan ly tbt hon cac
ngudn tai nguyén va chét thai.

- Hiéu qua st dung tai nguyén: Cac cdng nghé
4.0 g6p phan cai thién hiéu qua s dung tai nguyén
trong cac quy trinh san xuét. Cac cdm bién internet
van vat cho phép giam sat str dung tai nguyén theo
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thoi gian thuwe, giup phan bd hop ly, gidm lang phi
tai nguyén.

- Quan ly vong doi sédn phdm: Tri tué nhan tao
c6 thé phan tich chinh xac dir liéu tir nhiéu diém
trén day chuyén san xuét, t6i wu héa quy trinh; thu
thap di liéu va lich st ciia san pham, tao diéu kién
cho viéc stra chiva, cai tao va tai ché;

- Két ndi cong nghé: Coéng nghé 4.0 tich hop
cac yéu t6 khac nhau trong chudi cung trng, st
dung tiét kiém tai nguyén va gidm thiéu chét thai.
Thuc thé o, ro6-bbt thong minh, tw déng hod, phan
tich di¥ liéu I&n cho phép quan ly linh hoat, téi wu
hoa cac quy trinh.

- Hé tro tai str dung: Coéng nghé 4.0 c6 thé hd
tro tai tao san pham, dwa mot san pham da qua st
dung tré lai tinh trang nhw méi theo yéu cau, kéo
dai tudi tho cGia san pham.

- Truy xuét di¥ liéu: D liéu cung cép cho ngudi
tiéu dung théng tin chi tiét vé san pham, ngudn gbc
va lich st cla tai nguyén, nguyén liéu dau vao,
khéi lwong va dac diém phat thai, v.v...cho phép
ngudi tiéu dung nhan biét ly lich ciia sdn phdm dé
lwa chon tiéu dung bén virng.

Hé gia dinh

34%

Kinh té tudn hoan va cach mang céng nghiép
4.0 c6 méi lien hé véi nhau va thuc day 1an nhau.
Kinh té tudn hoan 1a nhan té thic ddy muc tiéu xa
hdi bén virng. Cach mang Céng nghiép 4.0 cung
cap cong cu day nhanh viéc ap dung va trién khai
cac nguyén tac tuan hoan ca & tam vi mé (qubc
gia), trung mé (dia phwong) va vi mdé (doanh
nghiép), nhanh chéng chuyén ddi nén kinh té tuyén
tinh truyén théng sang kinh té tudn hoan hwéng
dén mot nén kinh té hiéu qua va bén viing [3,10].

2.4. Kinh té tuan hoan trong céng nghiép mé

Trén thé gi¢i da va dang c6 nhiéu cong trinh
nghién ctru va trién khai (’ng dung kinh té& tuan hoan
trong cong nghiép méd. Hoat dong khai thac mé bao
gdm céac coéng doan tir tham do, xay dwng, khai
thac va déng clra mé. Quy mé khai thac khoang
san ngay cang mé réng, san lwong ngay cang Ién
thi chat thai mé ngay cang nhiéu ké ca chét thai t
qué trinh khai thac va do qua trinh tuyén quéng.
Théng ké cta thé gidi cho thay rang: trong co cau
chét thai ciia cac nwédc cong nghiép mé phat trién,
chét thai mé chiém dén 30% (Hinh 3).

Cd cdu chat thai trong nén kinh té

4%

Hinh 3. Ty 1& chat thai mé trong cac nudc cong nghiép mé phat trién

Kinh té tuan hoan trong cdng nghiép mé cé nhiéu ndi dung cu thé khac nhau, tir tan trang, tai st dung
nguyén vat liéu, vat tw, thiét bi mé dén tai ché chat thai tao ra cac san phdm khac. Hai hwéng hoat dong
chinh dwoc cac nwéc trén thé gidi tap trung nghién ciru trién khai [8], bao gém:

- Phuc héi va tai st dung cac hinh thai dia hinh nhan sinh va cac cong trinh sau khai thac mo;

-Tai ché chat thai tao ra nguyén liéu diu vao cho cac sdn pham mai.

LY CONG NGHIEP MO, SO 2 - 2024
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2.4.1. Phuc héi tdi st dung cédc hinh thai dia
hinh nhan sinh va céng trinh mé

Trong céng nghé khai thac md, dac biét la khai
thac 16 thién, qua trinh dao x& va chuyén doi mot
khéi lwong dat da Ién da tao ra cac hinh thai dia
hinh nhan sinh tén tai vinh ctru trén mét dién tich
rong lon, tiéu biéu 1a khai truéng (moong) va bai
thai. Tuy thudc vao loai hinh khoang san, phuwong
phap khai thac, sw bién ddi dia hinh theo chiéu
thang drng cling khac nhau.

a) Phuc héi téi stv dung khai trurong: T nhu ciu
phuc vu cudc séng kinh té hodc sinh hoat van hoa
- thé thao, giai tri cla dia phwong ma cac phuong
an cai tao tai str dung khai trwdng sau khai thac mé
cling khac nhau nhu: Iap day, san phang moong,
cai tao thanh dat canh tac néng nghiép, cay céng
nghiép; cai tao thanh hd chira nwéc twdi tiéu, v.v...
DPéi v&i cac khai trwdng co dién tich 1&n va sau,
moong khai thac dwoc cai tao thanh hd diéu hoa,
bé boi, noi vui choi gidi tri cho céng nhan mé va cw
dan dia phwong & phwong an phd bién.

b) Phuc héi tai st dung béi thai: Tuy theo d6
cao, vi tri va muc dich s dung dat, d&c diém co
ly d4t da thai, bai thai mé da va dang duoc cai tao
tai sir dung theo huwéng dat canh tac néng nghiép,
tréng ring; xay dwng khu tai dinh cw, cac cong
trinh phuc lgi cdng cdng, khu vui choi giai tri, v.v...

c) Phuc hdi tai st¢ dung cac cong trinh mé:
Trong khai thac ham 19, c6 hai loai cong trinh md
bao gébm cong trinh hAm 16 dé thu hdéi khoang san
nhw giéng ding, giéng nghiéng, 16 bang, 16 doc
via, 10 xuyén via, 16 chg, v.v...va cac cong trinh
phu tro nhw van phong, bén bai, xwéng tuyén,
kho chira, v.v...Tuy thudc vao nhu cau st dung, vi
tri, d&c diém cla céng trinh, sau khi két thuc mé,
cac cong trinh nay dwoc cai tao tai st¢ dung cho
cac muc dich khac nhau ké ca san 14p xay dwng
dan dung, cai tao thanh d4t canh tac hoic tai st
dung cac dudng 16 cii lam noi chon I4p rac thai. Tai
thanh phé mé Katowice clia Ba Lan, ba céng trinh
I&n dwoc cai tao xay dwng tlr cac cong trinh mé la
Vién bdo tang Sledi, Nha hat giao huwédng dan toc,
d&c biét la Trung tm héi nghi quéc té (noi da dién
ra Hoi nghi chéng bién déi khi hau COP-24) duoc
cai tao, phuc hoi tir mot giéng dirng mé Katowice.

Trong tt c& cac qubc gia cé cdng nghiép md
phat trién trén thé gidi, cai tao va phuc hdi cac hinh

thai dia hinh nhan sinh va cac cong trinh mé sau
khi déng clra md la yéu cau phap ly dbi véi cac dw
an khai thac. Théng thwdng, cac dé an phuc hoi tai
st dung dat mé dwoc danh gia theo chi s | [5]:

G — Gy

Ip G
trong do:
| - chi sb phuc hoi tai st dung dat;
G, - gia tri dat sau khi phuc hoi tai str dung;
G,- tong chi phi phuc hi;
G- gia tri nguyén thuy cta dat trweéc khi
mé& mo.

Yéu cau t6i thiéu 1a phai tra lai gia tri st dung
dét t6i thiéu bang trang thai tw nhién trwédc khi cé
hoat dong khai thac mé (. Kinh nghiém trén thé gioi
cho thdy réng: Két qua clia cac chuong trinh cai
tao tai str dung cac hinh thai dia hinh nhan sinh va
cobng trinh mé da va dang dem lai cac két qua rat
dang khich 1&. Nhiéu vung d4t hoac coéng trinh mé
dworc tai st dung cé gia tri cao hon nhiéu so vo&i
gia tri nguyén thuy cua ching

2.4.2. T4i ché chat thai mé

Chét thai mé co thé chia lam hai loai: chat thai
trong qua trinh khai thac va chét thai trong qua
trinh tuyén quang.

a)Tai ché chét thai khai thac: Cho dén nay, da
c6 nhiéu cong trinh nghién ctru tai ché dat da thai
lam nguyén liéu dau vao cho cac cdng nghiép khac.
Pac diém co ly d&, thanh phan thach hoc-khoang
vat, c& hat, cac chi s6 khang cat, khdng nén, v.v...
la cac tiéu chi quyét dinh muc tiéu ng dung dat
da thai. Sau cac cong doan: Phan loai, nghién hat,
trén v&i cac nguyén liéu khac, dat da thai sé dwoc
st dung lam vat liéu san Iép dia hinh, dwdng giao
thdng, lam dé ké chan song, san xuéat xi mang, phu
gia bé téng, v.v...

b)Téi ché chét thai tuyén quadng: Tuy thudc
vao loai hinh khoang san va phwong phép tuyén,
chét thai sau qua trinh tuyén khoang dwoc xi ly
va tan thu nguyén liéu thir cp, san xuét chat phu
gia. Chwong trinh  ENVIREE (ENVIronmentally
extraction of Rare Earth Elements from secondary
sources) nhdm ddng vién cac nghién ciru va giai
phap thu hodi dat hiém tir chéat thai sau qua trinh
tuyén khoang.
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Tai str dung dia hinh mé va tai ché chéat thai mé

A4 A 4
Phuc hoi tai s dung Tai ché
dia hinh mé chat thai md
Khai trwong Bai thai Céng trinh Chét thai Chét thai
16 thién mod khai thac Tuyén khoang
A 4 A 4 \ 4 ¥ \ 4

- D4t nong -D4t nong -Chén lap. - San l4p, da - Nguyeén liéu
nghiép, cong nghiép, tréng chat thai, dat lam duwong, ther cap

nghiép, hd rieng, tai dinh qanh tac, phu gia bé- phu gia,
twdi tiéu, hd cw, vui choi datx/dung, téng, xi mang

boi, giai tri. giai tri ha tang. gach ngéi

Hinh 4. Mdt 6 giai phap tai st dung va tai ché trong cong nghiép mo

3. KET LUAN trién. Can xay dwng bd tiéu chuan (standards)

Kinh té tuan hoan la xu huwéng tat yéu cla
thé gi¢i va & Viét Nam. Cé nhiéu mé hinh kinh
té tuan hoan khac nhau st dung cho cac nganh,
cac linh vwe tir quy mé quéc gia, dia phwong va
doanh nghiép. M&i mé hinh déu cé nhirng wu
nhuwoc diém va diéu kién &ng dung riéng. Cach
mang Céng nghiép 4.0, chuyén dbi s véi cac
nén tang cdng nghé hién dai la co s& déi mai
sang tao la co hoi dé kinh té& tuidn hoan phat

TAI LIEU THAM KHAO

[2] va tiéu chi (indicators) danh gia kinh té tun
hoan dé& phan tich, danh gia wu nhuoc diém,
hiéu qua cha kinh t& tuadn hoan lam co s& diéu
chinh, bé sung dé& nén kinh té tuidn hoan phat
trién dung trong tam, toan dién va sau séc. Nha
nwéc Viét Nam can cé cac van ban phap luat,
cac ché tai cu thé, hanh lang phap ly dé dong
vién va tao diéu kién thuan loi cho su phat trién
cla kinh té tudn hoan O
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CIRCULAR ECONOMY - FROM THEORY TO PRACTICE

Vo Chi My, Vo Ngoc Dung, Vo Thi Cong Chinh
Hanoi University of Mining and Geology

ABSTRACT

Vietnam is currently in the process of implementing green growth models with the motto “not exchanging
the environment for economic growth”. The circular economy is an inevitable trend and a crucial factor
determining the country’s green economy and sustainable development. There are various circular
economy models, each tailored to specific characteristics, with its own set of advantages, disadvantages,
and application conditions. This report presents the fundamental characteristics of the circular economy
from theory to practice, introduces various circular economy models, and explores the relationship
between the circular economy and 4.0 technology platforms. Furthermore, it analyzes the characteristics
and current status of circular economy applications in the mining industry.

Keywords: circular economy models, fourth industrial revolution, circular economy applications in the
mining industry.
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Trach nhiém phap ly ctia cac tac gia bai bao: Cac tac gid hoan toan chiju trach nhiém vé céac sé liéu,
néi dung céng bé trong bai béo theo Luét Béo chi Viét Nam.
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